Abstract. This study investigates the problems of conver gence between objectives of agricultural producers and con sumers. It states that nowadays, increasingly often, the farm ers' products have no market price (are not marketed) but are either demanded by the society (positive externalities) or the society is interested in discontinuing their production (nega tive externalities). This study also outlines the key problems that arise from costs and benefits associated with agricultural externalities. The social costs that may be generated by mod ern agriculture, and the solutions used to restrict the same, were covered by this analysis. The literature on the subject and the Polish FADN databases were used. It was found that farms of environmentally friendly producers failed to collect enough payments to compensate for running a green business.
INTRODUCTION
Agricultural production has many social functions. From the farmer's perspective, it is an activity run pri marily on a for-profit basis, allowing farmers to provide for their families and to upkeep the functioning of their workplace. The agricultural sector plays a strategic role in the country's economic growth. Despite its small contribution to GDP, it plays a key role from the social perspective, producing food and raw materials for food production.
Traditionally, agriculture used to have many func tions. Farmers produced food, tools and clothes, and pro cessed their products (Wilkin, 2011) . As a consequence of the development and further specialization of agri cultural production, the functions of farms have become restricted to food production. Today, it becomes clear that agriculture is getting to play an increasing number of roles, although these differ in nature from one an other. According to Kutkowska (2012) , the roles extend to economic, social, environmental and cultural aspects which are of local, regional, national or even global sig nificance. Thus, the consensus is that agriculture pro duces not only market goods (of economic significance) but also serves as a "manufacturer" of products whichthough not directly marketed -are demanded and "con sumed" by the society. As emphasized by Wilkin, these products are of increasing significance for the society (Wilkin, 2010) . This was also pointed out by Czyżewski and Czyżewski (2013) who indicate that in addition to market goods, public goods are also of importance for the development of agriculture.
In agriculture, depending on the land use type (inten sive or extensive production), non-market products may generate benefits or costs (lost benefits) both for the so ciety and for the owner of productive inputs, the farmer (manufacturer). As pointed out by Grosse, the society has become increasingly aware of this issue. Already in the 1980s, the growing environmental problems faced by rural areas were accompanied by a shift in the attitude of British consumers who started to call for an improvement in the quality of products and a restriction of the environmental degradation caused by agriculture (Grosse and Hardt, 2010) . Cooper et al. (2009) point out that the purpose of farming is to generate products (raw materials for pro duction) that yield an income. However, this would be impossible without incurring specific social costs. Higher levels of production intensity involve negative effects imposing a greater burden on the environment. As indicated by Buks et al. (2016) , higher intensity has an impact on food safety caused by multiple factors, including the use of measures that boost yields while threatening the natural environment.
This study attempts to present and assess social costs and benefits that arise from agricultural production, in cluding the effects not related to the market. This issue has been addressed by researchers increasingly often. However, its nature makes it difficult to measure, as confirmed by Baumol and Oates who stated that exter nalities are a simple concept, which at the same time is very "difficult to grasp" (Baumol and Oates, 1988) .
This study is both descriptive and analytical. It pre sents the issue of compatibility of objectives followed by agricultural producers and consumers. Also, it lists the major problems arising from costs and benefits as sociated with agricultural externalities. This study relies on the analysis of secondary data (existing sources). Based on relevant literature and the Polish FADN data base, it specifies the social costs that may be generated by modern agriculture and the solutions used to restrict the same.
EXTERNALITIES OF AGRICULTURAL PRODUCTION
There is no single view on the definition of external costs and effects. Some researchers tend to define externali ties in a different way, by putting them in a broader con text. This definition extends to multiple aspects which are often immeasurable, whereas external cost refer to measurable components (Graczyk, 2005) . It is assumed that external costs emerge if side effects of production or consumption are not taken into account in market prices (Samuelson and Nordhaus, 2006) . Externalities have an impact on costs incurred by (or welfare of) custom ers. Stiglitz describes this as a process which consists in transferring a part of costs or benefits resulting from the activity of an operator to other parties without a corre sponding payment (Stiglitz, 2004) . A similar stance was taken by Zegar (2012) who specified two criteria for the classification of externalities. The first one is the type of impact on other parties which may either reduce the ben efits enjoyed by others (when negative effects arise) or improve the well-being of others (when positive effects arise). The second criterion is ownership, and is used to classify externalities into private and public effects.
Some researchers perceive externalities as equivalent to costs, claiming that negative externalities are external costs, while positive externalities are external benefits. Already in the 1980s, Moffat indicated that these were external costs or effects (Moffat, 1984) . Similarly, Kam erschen et al. (1991) stated that positive externalities are referred to as external benefits while harmful externali ties mean external costs. It can also be concluded that negative externalities generate costs which are borne by one of the parties who contribute to generating and par ticipate in "taking advantage"
1 of the externality. According to Pretty et al. (2000) , externalities gener ated in the agricultural sector have five features:
• their costs are often neglected, • they often occur with a time lag, • they often damage groups whose interests are not well represented, • the identity of the source of the externality is not al ways known; • they may lead to erroneous economic and political decisions (solutions). The above features show the significance of ex ternalities which -though difficult to measure -have a perceptible impact on society.
Agricultural production depends indirectly on envi ronmental conditions. The changes to the environment resulting from agricultural production processes are pri marily driven by the intensity of agricultural production which keeps growing and has reached a level at which it usually leads to environmental degradation. In regions where traditional (extensive) farming prevails, agricul tural activity contributes to preserving the specific fea tures of the environment and landscape. Thus, the con tinued growth of agricultural production is important as it should follow a pattern which does not threaten the environment and even generates additional positive effects.
PRIVATE AND SOCIAL COSTS AND BENEFITS OF FARMING
The development of modern agricultural production methods has resulted in increasing the number of nega tive effects. Some of them were either neglected or have not been experienced in the past. Extensive production did not pose the same environmental threats as intensive production. The threats are undoubtedly associated with the emergence of externalities and related costs which, until recently, have not been taken into account when calculating the economic profits and losses of manufac turers (private costs) or consumers (social costs).
Another example is the excessive use of mineral fer tilizers or plant protection agents. The manufacturers, interested in getting higher yields, are inclined to use greater doses of fertilizers or protection agents which, if used excessively, cannot be absorbed by the environ ment. The resulting pollution affects the products, soil and water. This leads to negative effects for the society, including the deterioration of food quality (and thus in creased health problems) (Borowy and Kubiak, 2014; Piskuła et al., 2011) , landscape degradation, threats to biodiversity etc. From the manufacturer's perspective, the optimum level of production intensity is the "farm optimum" point (Fig. 1 ).
An increase in expenditures does, in fact, lead to a decrease in marginal profit; nevertheless, the overall profits grow to reach the "farm optimum" point. Thus, every producer is interested in increasing the profits (from the economic point of view). At a certain point of increase in production intensity, social costs emerge which may be associated with environmental pollution, for instance. Therefore, considering the social benefits, no additional expenditure should be borne beyond the "social optimum" point. However, from the private Fig. 1 . Private and social costs and producer profits at different production intensities Source: Reisch and Zeddies, 1995 (after: De Haen, 1989) . point of view, the profit would be "incomplete" at this point. It would be possible to earn additional profits at the expense of social losses which may be associated, for instance, with a deterioration in food quality, a threat to animals etc.
This problem was viewed in a similar way by Begg et al. (1999) who indicate that production externalities with negative consequences result in a widening gap between private and social marginal costs of produc tion. This aspect was analyzed by Gołębiewska (2011) who pointed to the problem of how to compensate the manufacturers for generating positive externalities. In the case of externalities of consumption (with positive consequences), social benefits emerge. This emphasizes the difference between private and social marginal ben efits (Fig. 2) .
The private marginal cost and social marginal cost become equal (Kp, Ks). The private marginal benefit is represented by curve D.
The market equilibrium is at point A. However, the beneficial externalities of consumption lead to a situ ation where the social marginal benefit exceeds the private marginal benefit. The socially effective produc tion is denoted by point B. It represents a production volume Q 1 which (unlike Q 2 ) is not effective from a pri vate point of view. It can thus be stated that free market leads to emergence of a social loss which is equal to the area of triangle ABC.
Examples of social costs in agriculture include those associated with the need to reduce water pollution (caused by fertilizers) or the exclusion of a part of land from agricultural use (in return for an adequate compen sation) due to the presence of assets which are particu larly valuable for the environment and may restrict the production of goods by the farm.
The emergence of such contradictions makes it neces sary to provide farmers with compensation for lost ben efits, so that the producer does not incur losses while the society benefits and vice versa. However, due to incom plete information, it is difficult to determine who, for what and how much should be rewarded. Therefore, attempt ing to estimate such costs and benefits is a great challenge.
According to Pretty et al. (2000) , environmen tal economists devised methods to assess societal Fig. 2 . Beneficial externalities related to consumption Source: Begg et al., 1999. preferences with regard to environmentally friendly products with the use of hypothetical markets. The val ue of environmental goods and services is expressed by the society's "willingness" to pay for these products.
The issue of market inefficiency in terms of exter nalities was presented by Boardman et al. (2006), Rosen and Gayer (2008) (quoted after: Jongeneel et al., 2014) . The basic sources of this inefficiency were presented in graphic format, using the example of a negative ex ternality (Fig. 3) . The line sloped upwards reflects the agricultural supply curve, which is the same as the mar ginal cost curve. This correlation reflects private costs associated with a certain level of production. Curve D illustrates the marginal benefits for the consumer.
Apart from private costs, the society also bears so cial costs associated with agricultural production. These are the negative effects of prosperity due to negative externalities (e.g. environmental damages). As a result, in the agriculture, the social cost curve lies above the private cost curve. Without any intervention, the free market equilibrium is located at Q act , the intersection of demand and supply curves. However, at this point, the social costs for a marginal production unit go beyond the private producer's willingness to pay. From the so cial point of view, optimum allocation is reached at the intersection of the social cost curve and demand curve (Q opt ). In general, it can be stated that when externalities come into play, market equilibrium is sub-optimal, as it leads to excessive supply of negative externalities. The triangular area in the diagram represents an estimation of social losses associated with such negative effects.
Then how can this ineffectiveness be prevented by bringing points Q 1 and Q 2 closer to each other? At pre sent, such activities take the form of compensations for farmers who comply with sustainability rules (e.g. the farming/environmental/climate payments) (Brodziń ska, 2013; Gołębiewska and Pajewski, 2016; Mroczek et al., 2013; Sadowski and Czubak, 2010) . As a part of the Common Agricultural Policy, the agri-environmen tal programs (since 2014, the agri-environment and cli mate payments) are designed to support the green man agement methods. In order to access the payments, the farmers voluntarily commit themselves to environmen tal protection. Fig. 3 . Negative externality, optimal allocation and cost calculation Source: Jongeneel et al., 2014 (after: Boardman et al., 2006 Rosen and Gayer, 2008) .
It is not easy to determine whether these payments compensate the "losses" suffered by farmers with more extensive production systems. It can be done by assess ing the income gap between green and conventional producers. This, nevertheless, is a far-reaching simplifi cation for various reasons, including the fact that farms are characterized by many diverse variables (such as soil quality, productive inputs etc.). However, as indicated by Nachtman (2010) , conventional production is more beneficial (in economic terms) than environmentallyfriendly production systems. A comparison of green and semi-conventional farms has led to the conclusion that financial assistance made it possible for most of the ecofriendly farms to survive (depending on the area of ar able land, the share of assistance in their income ranged from 81.3% to 125.3% in 2013), while also representing a compensation for low soil productivity. Mixed produc tion farms (partially green, partially conventional 2 ) were more often capable of generating higher incomes, with a share of assistance ranging from 46 to 75% (Nacht man, 2015) . Figure 4 presents the share of assistance in agricul tural incomes by farming type. The reason for using this classification is that production processes run under different farming types have a different environmental impact.
The data in Figure 4 indicates that different agricul tural types of farms demonstrated considerably differ ent shares of assistance in their agricultural incomes in subsequent years. The underlying reasons include the variable levels of income earned. Usually, green farms reported a greater share of assistance than conventional ones. However, in 2014, it was the opposite for farms with permanent crops and mixed crops; it was similar in 2015 for mixed-type farms. This may indicate an in sufficient level of compensation payments for green farmers. Many researchers (including Brodova, 2008; Brodzińska, 2014; Runowski, 2012; Wrzaszcz and Zegar, 2014) emphasize that measures should be taken environmentally friendly manner while also running convention al farming activities (mixed farms). FADN, 2012a FADN, , 2012b FADN, , 2014a FADN, , 2014b FADN, , 2016a FADN, , 2016b FADN, , 2017a FADN, , 2017b . production. J. Agribus. Rural Dev., 2(48), 113-120. http://dx.doi.org/10.17306/J. JARD.2018.00395 www.jard.edu.pl to compensate for the loss of economic benefits suffered by farmers due to green production patterns. This can be justified, as pointed out by Brodova, by the fact that agriculture, apart from its basic function of food pro duction, also has an impact on agricultural landscape and biodiversity. Since market prices of products are not always enough to cover the loss of economic benefits suffered by green farms, the society must support the manufacturers who "provide" positive externalities to perpetuate them (Brodova, 2008) .
CONCLUSION
The society has become increasingly aware of nega tive effects of farming and the associated costs. Just like all entrepreneurs, farmers want to achieve satisfactory economic outcomes. Thus, they are willing to take ad vantage of available production technologies (e.g. to increase production intensity) in order to reap high ben efits. If, for various reasons, a consumer decides not to pay higher prices for products that are manufactured in a way to minimize the negative externalities, it is neces sary to search for other instruments that curb this ad verse phenomenon, leading to the "social optimum."
The solutions applied so far (e.g. payments for ag ricultural practices that are favorable to the climate and the environment) cover, to a partial extent, the farming income gap. However, the incompleteness or inacces sibility of information, as well as the subjective nature of assessments of relevant processes, make it difficult to find the right solutions. It would require a detailed research at farm level, addressing the differences in pro duction conditions which may exist between farms even tough they represent the same agricultural type; this as pect is not taken into account under the current system of farming subsidies.
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